Gestational trophoblastic disease encompasses disorders of placental development (hydatidiform mole) and neoplasms of the trophoblast such as choriocarcinoma, placental site trophoblastic tumor (PSTT), and epithelioid trophoblastic tumor (ETT).[@B1] Intermediate trophoblastic tumors (ITT) exhibit an exaggerated placental site, placental site nodule (PSN), PSTT, and ETT.[@B2] ETT was initially reported as an atypical choriocarcinoma in patients with lung metastasis following intensive chemotherapy for documented choriocarcinoma.[@B3]-[@B5] Similar lesions were reported as multiple nodules of intermediate trophoblasts in patients with a history of evacuation of hydatidiform moles.[@B6] However, ETT has been suggested as a distinct pathologic entity in individuals without any history of chemotherapy.[@B7] ETT is unusual and can complicate a diagnosis. Herein, we describe three cases of ETT with clinicopathologic and immunohistochemical features.

CASE REPORT
===========

Clinical features, characteristics of antibodies, and immunohistochemical staining results are summarized in [Tables 1](#T1){ref-type="table"}-[3](#T3){ref-type="table"}.

Clinical history and pathologic findings
----------------------------------------

### Case 1

A 41-year-old woman (gravid 2, para 2) was referred to the gynecology clinic due to vaginal bleeding. Her previous pregnancy was at term and uncomplicated. Ultrasonography demonstrated old placental remnants and dystrophic calcification. Levels of human chorionic gonadotropin (hCG) were slightly elevated (131.57 mIU/mL). The patient underwent curettage initially. Four days after the curettage, the patient visited the emergency room due to persistent abdominal pain. Uterine perforation was suspected, and total abdominal hysterectomy was performed. After the hysterectomy, her serum hCG level return to normal (1 mIU/mL).

Grossly, the tissue volume obtained by curettage was 15 mL and a remnant mass in the size of 2.5×2.0 cm was identified in the lower uterine segment of the hysterectomy specimen. The tumor was focally hemorrhagic and fragile due to necrosis ([Fig. 1A](#F1){ref-type="fig"}). Microscopically, the tumor displayed nodular expansile growth of atypical mononucleated epithelioid trophoblastic cells lacking a dimorphic pattern ([Fig. 1B](#F1){ref-type="fig"}). Larger cells with bizarre nuclei were occasionally observed. Necrosis and frequent mitotic activities were identified. The tumor cells surrounded the blood vessels, but did not invade the vascular lumen ([Fig. 1C](#F1){ref-type="fig"}).

### Case 2

A 32-year-old woman (gravid 3, para 1, artificial abortion 2) presented with a 3-month history of intermittent vaginal bleeding. Her previous pregnancy was 1 year prior, which was terminated by artificial abortion. Her hCG level was 313 mIU/mL. The patient underwent curettage and was diagnosed with choriocarcinoma. She was treated with several different chemotherapy regimens, due to persistent elevated serum hCG level. The main combination chemotherapy regimens included methotrexate (MTX)-leucovorin (1 cycle), actinomycin D (Act-D; 3 cycles), EMA/CO (etoposide+MTX+Act-D/cyclophosphamide and vincristine; 4 cycles), and EMA/EP (etoposide+MTX+Act-D/etoposide and cisplatin; 4 cycles), but her serum hCG level continued to be elevated to 945 mIU/mL. The patient underwent total abdominal hysterectomy with left-sided salpingoophorectomy, after which her serum hCG levels returned to normal (1.8 mIU/mL).

The uterus revealed a residual small hemorrhagic mass-like lesion measuring 0.8×0.4 cm ([Fig. 2A](#F2){ref-type="fig"}). On microscopic examination, the mass was revealed as a nodular lesion consisting of mononucleated epithelioid intermediate trophoblastic cells with hyalinization, which was reminiscent of keratinizing squamous cell carcinoma ([Fig. 2B](#F2){ref-type="fig"}). There was also a focal choriocarcinoma component ([Fig. 2C](#F2){ref-type="fig"}). Retrospective review of a previous curettage slide demonstrated several nests of relatively uniform intermediate trophoblastic cells.

### Case 3

The third patient was referred to our consultation service from a local clinic. The patient was 42 years of age with obstetrical history of gravid 2 and para 2. The patient presented with vaginal bleeding and abdominal pain. Her last pregnancy, which was 15 years prior, had resulted in a full-term spontaneous vaginal delivery. Her serum hCG level was slightly elevated to 138.90 mIU/mL. On pelvic examination, a mass protruding from the cervical canal was discovered. The patient underwent hysterectomy and chemotherapy.

The size of the recovered tumor was 3.8×3.3 cm ([Fig. 3A, B](#F3){ref-type="fig"}). On microscopic examination, the tumor was composed of islands of epithelioid trophoblastic cells. The tumor cells had polygonal nuclei with moderate nuclear pleomorphism ([Fig. 3C](#F3){ref-type="fig"}). There was no dual population of the tumor cells.

The results of immunohistochemistry
-----------------------------------

The tumor cells presented in the three cases showed diffuse positivity for cytokeratin 18, E-cadherin, and epidermal growth factor receptor ([Fig. 4A-C](#F4){ref-type="fig"}). The percentages of tumor cells showing p53 and p63 expression in cases 1, 2, and 3 were about 20%, 40%, and 20% and 20%, 50%, and 20%, respectively ([Fig. 4D](#F4){ref-type="fig"}). hCG was focally positive in all cases ([Fig. 4E](#F4){ref-type="fig"}). Inhibin showed focal positivity in tumor cells of case 2 but negativity in cases 1 and 3. Expression of human placental lactogen (hPL), placental alkaline phosphatase, and epithelial membrane antigen were negative in all cases. The MIB-1 labeling index was 36.1%, 20.9%, and 24.7%, in cases 1, 2, and 3, respectively ([Fig. 4F](#F4){ref-type="fig"}). The syncytiotrophoblastic cells in the choriocarcinoma component of case 2 showed a more diffusely strong positive reaction in inhibin, hCG and hPL expression, in contrast to the tumor cells of the ETT component.

DISCUSSION
==========

The clinical history of the three cases presented, summarized in [Table 1](#T1){ref-type="table"}, correspond to previous reported cases.[@B1],[@B4],[@B7] Most of the reported cases have occurred in women of reproductive age, ranging from 15 to 48-years of age (mean, 36.1 years).[@B7] Only one ETT case was reported to occur in a postmenopausal woman.[@B8] The most common presenting symptom was abnormal vaginal bleeding. The patients in these cases were all of reproductive age and presented with vaginal bleeding. ETT is usually associated with a previous gestational event that includes full-term delivery (67%), spontaneous abortion (16%), and hydatidiform moles (16%).[@B1] In accordance with these statistics, the gestational history of our cases was full-term delivery in two cases and artificial abortion in one case. The interval range between gestation and diagnosis of ETT was reported to be between 1 and 18 years (average, 6.2 years).[@B4] The present intervals ranged from 1-15 years. Serum hCG levels were always elevated but generally low (\<2,500 mIU/mL) at the time of diagnosis,[@B7] which is consistent with our cases. The tumor mainly involves the lower uterine segment and endocervix.

Microscopic findings in our cases were consistent with previous studies reporting ETT. The majority of ETTs show a circumscribed pushing margin and typically lack the dimorphic pattern characteristic of choriocarcinoma. ETT comprises of monomorphic chorionic-type intermediate trophoblastic cells,[@B7] which resemble intermediate trophoblastic cells of chorion laeve of the normal placenta both histologically and immunohistochemically.[@B7],[@B9] The present immunohistochemical findings were entirely consistent with these features. The tumor cells were relatively uniform in size and mononucleated with round nuclei and eosinophilic or clear cytoplasm and grew in cords, sheets, and nests. A distinct hyaline-like material and necrosis could be identified.

The differential diagnoses of ETT include choriocarcinoma, PSTT, PSN, and keratinizing squamous cell carcinoma of the cervix. Choriocarcinoma displays a dimorphic population of trophoblast cells (syncytiotroblastic cells and cytotrophoblastic or intermediate trophoblastic cells) with marked hemorrhage and necrosis that is readily observed grossly. ETT is usually not associated with marked hemorrhage. The nodular growth pattern of ETT contrasts with the diffuse infiltrative growth pattern of PSTT. ETT cells are smaller than the intermediate trophoblast cells of PSTT. Immunohistochemistry is helpful in distinguishing between these two entities. The trophoblastic cells of PSTT are strongly immunoreactive for hPL and Mel-CAM, whereas the majority of ETT are negative for these markers.[@B10] The chorionic type trophoblasts that comprise ETT are positive for p63 in many cases (45-80%), but the implantation type of trophoblasts in PSTT are not.[@B10],[@B11] Expression of p63 in ETT is variable.[@B10] In the present report, two cases expressed for p63 in less than 25% of cell, while one case showed positivity in about 50%. PSN presents a microscopic-sized, well-circumscribed nodule with low cellularity, while ETT is larger, more cellular and necrotic. Despite the distinct morphologic features and immunoprofiles that have been described for each of these ITTs, ITT shows overlapping morphologic features and immunoprofiles, as well as sharing similar clinical behavior, treatment, and outcome. Therefore, some say that it is inconsequential to distinguish between ETT and PSTT.[@B10]

ETT can be misdiagnosed as squamous cell carcinoma of the cervix because of their epithelioid appearance and the resemblance of the hyaline and necrotic debris to keratin, especially when tumors are located in the cervix and the lower uterine segment. We have previously misinterpreted ETT as cervical squamous cell carcinoma in Pap smear cytology.[@B12] Immunohistochemistry for inhibin and cytokeratin 18 can be useful, as these markers are positive in ETT but negative in squamous cell carcinoma.[@B7],[@B9] However, the percentage and intensity of positive cells for inhibin in ITTs are limited. Only about 40% of ITT display focal immunoreactivity for inhibin and this reaction can be completely absent in some cases.[@B10] Cases 1 and 3 were negative for inhibin, while case 2 showed focally positive areas for inhibin.

In addition, the Ki-67 proliferative index helps in differential diagnosis, as it is very high (\>50%) in choriocarcinoma and squamous cell carcinoma and relatively lower in PSTT (15-25%), ETT (10-25%), and PSN (\<10%).[@B13] However, several ETT cases showing a high mitotic index and Ki-67 labeling index have been reported.[@B2],[@B8] A high mitotic index has been suspected to be associated with the malignant behavior of ETT.[@B8],[@B14] Case 1 showed active mitotic activity (36/10 high power filed) and MIB-1 labeling index (36.1%). This patient has had no recurrence or metastasis during 8 years of follow-up.

Mixed trophoblastic tumors with morphologic and immunohistochemical features of ETT, PSTT, and choriocarcinoma in the same tumor have been described in several studies.[@B6],[@B7],[@B10],[@B14] Case 2 had a focal area of choriocarcinoma consisting of multinucleated syncytiotrophoblastic cells and revealed different immunohistochemical findings in several markers compared with ETT cells. In contract to a previous study, inhibin and hPL showed stronger and more diffuse positive reactions in the choriocarcinoma area.[@B10]

ETT has been reported to be similar to PSTT in terms of prognosis and behavior. Metastasis and death have been reported in 25% and 10% of patients with ETT, respectively.[@B7] Pathologic features such as tumor size, percentage of tumor necrosis, and cytological atypia may not be related to the prognosis. However, mitotic activity is suspected to be associated with malignant behavior of ETT.[@B8],[@B13] Nagai et al.[@B15] reported the usefulness of p53 immunostaining in predicting of invasive or recurrent propensity of PSTT cells. Two ETT cases were positive for p53, which is involved in the biology of ETT cells. The three cases presented here also showed positivity for p53. However, further investigation is warranted to establish a relationship between p53 expression and prognosis. ETT does not respond to chemotherapeutic agents used for other types of gestational trophoblastic tumor,[@B1],[@B16],[@B17] and surgical resection is recommended as the primary treatment.[@B1]

In summary, we have described three cases of unusual trophoblastic tumors. Since the prognosis and treatment of ETT are different from those of squamous cell carcinoma and choriocarcinoma, accurate diagnosis is essential. Detailed light microscopic examination and immunochemical study are helpful in establishing an accurate diagnosis in a timely manner.
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![Case 1. (A) A necrotic and slightly hemorrhagic tumor is evident in the lower uterine segment that extends to the upper cervix. (B) The tumor displays mononucleated intermediate trophoblastic cells. (C) The tumor cells surround, but do not invade the blood vessels.](kjpathol-47-67-g001){#F1}

![Case 2. (A) The tumor remains as a small lesion after endometrial curettage. (B) Epithelioid trophoblastic tumor contains hyaline-like material and necrosis that resembled keratin, resulting in a resemblance to squamous cell carcinoma. (C) In addition, a small focus of choriocarcinoma component is identified.](kjpathol-47-67-g002){#F2}

![Case 3. (A, B) The tumor appears as a bulky protruding mass. (C) The tumor cells are polygonal mononucleated cells with mild to moderately atypical nuclei and an abundant amount of clear or eosinophilic cytoplasm. Occasionally, syncytiotrophoblast-like bizarre cells are scattered among the epithelioid cells seen in typical epithelioid trophoblastic tumor.](kjpathol-47-67-g003){#F3}

![Immunohistochemistry of the three cases. The tumor cells tend to be positive for cytokeratin 18 (A, case 1), E-cadherin (B, case 1), epidermal growth factor receptor (C, case 1), and p53 (D, case 2). (E) Serum human chorionic gonadotropin is focal positive (case 3). (F) MIB-1 labeling index of case 1 is 36.1%.](kjpathol-47-67-g004){#F4}

###### 

Clinical features of three cases of epithelioid trophoblastic tumors
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hCG, human chorionic gonadotropin; FIGO, The International Federation of Gynecology and Obstetrics; FTD, full term delivery; C; curettage; TAH, total abdominal hysterectomy; CR, complete remission; AA, artificial abortion; CTx, chemotherapy.

###### 

Antibodies used in immunohistochemical study
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CK, cytokeratin; PLAP, placental alkaline phosphatase; hPL, human placental lactogen; hCG, human chorionic gonadotropin; EGFR, epidermal growth factor receptor; EMA, epithelial membrane antigen.

###### 

Immunohistochemistry results
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CK, cytokeratin; PLAP, placental alkaline phosphatase; hPL, human placental lactogen; hCG, human chorionic gonadotropin; EGFR, epidermal growth factor receptor; E-cad, E-cadherin; EMA, epithelial membrane antigen; LI, labeling index; f, focal.
